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»JD t 5 i , W«ftl:*4t 5 Cu 4 Ti , Cu 9 Zr 2 , ZrCr 2 , & M 
Cr, & M Zr * »4 & JR Ag iVofcflffflflfe&J; !J»iNllH:*rm£* 

5 8b * a* *> s . o.i%ei±t?gf i*5^, 5 . o % £ £ 

X 5 t & fP U T , ^^©^ h±#^^< 0 t£ o T , AgO-^W* 
10 tt 0 . 1 ~ 5 . 0 % "t % <0 & M * LV\ 35 S * L VMD li , 2.0% £/. T T? 
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# 2 » : Jt * % T? * % tl ? *l 0 . 0 1 ~ 5 . 0 % tf> S n , Mn , F e , Co, 
AK Si, Nb, Ta, Mo, V , W *5 «£ T* Ge 

|g 3 Si : W ft % "C , ^tbf 0.01-3.0% © Zn, Ni, Te ^ i tf 

20 Se 

: ©ifli, *b ^ *b 0.001% ^±©PfeJ;tJ«B*P)t;ic, ^rlx 
•=P ft 0.01%^ -hO Sn, Mn, Fe, Co, Al, Si, Nb, Ta , Mo, V, 
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P *5 J; Xf B r± 0.001~0.5%, Sn, Mn, Fe, Co, Al, Si, Nb, Ta, 
Mo, V , W $3 £ U Ge II 0.0 1~ 5.0% , Zn, Ni, Te * i Se tt 
0.0 1~ 3.0% i:tS©«5g$Lv> 0 4$ Sn 14 Ti-Sn <D & JSS M it & 

5 O ^ 0 f L V\ 

Sri* 5 . 0 % £ @ £ 5 i , Ilttii^fttS. t£ o T , -hlB^TG^ 

rtfc<HISi-5^S*s*>5. M * L V $5 ffl ti , 0 . 0 1 ~ 2 . 0 % t» fe 5 0 
10 * & W <D Cu & & , iftja»!t*±lf5ltt"C % Cu ©- gMc ft 

Sk _h & ^ W- "C 0.001~2.0%^t?©d$M* LV^ 0 T , £ *l b 4: r # 

Mg, Li, Ca^J;^^±m7C*f4, Cu v M) y ^ ^ © i i I 
15 fi»t) t oV^tti4!»ft**4j«Ut*ift»«S:±rr5S*"T' 
*> 5 . <D 3b IP: , r Ji b ©jc*©^tt^tt!}S 0.001% «_h© 

b 2>> L , 2 . 0 % & j@ x. 3 <b , Ji 

fE^S&JH^t&fnL-, L.^t^«^«:iST$-*, ft tf *P X *r £ ffc 
*-e:5#©B9jH* s fc5. t£ o T , Mg, Li, Ca *5 i f ± 1 tc i 

20 (D * a> 5g tf it im^-h^r-^*^-&5#-a-<D-a-ti--^^*f4 

0.001~2.0%^if tV> 0 Jfc & , #±M5c*tt, Sc, Y J; TJ? 7 

2 5 T ) If 5 @ W t* , Cu CO — ' t ft X. T s Bi, Tl, Rb , Cs, Sr, 

Ba, Tc, Re, Os, Rh, In, Pd, Po, Sb, Hf, Au ^ ± ^ Ga <D fa 

e>»tftbfcia«±4r»4"e o. ooi~o. 3%^tp©3&sa*uv^. ^ 
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#b;ftfc#|Jt<£>T$S8 300mm * T O ^ ^ Sr I iT^Ii 

M & s ifr R II M (30^10mm) ft ft- 8 ( 375*CX16h) H L , J¥ 
$ 10mm OS?r#fc, U^O|^fflV\ ±W.(D^mKX^miH 

m&&T*ifrfem(D'eni\mWi, $\ m&m , mmm > i i n « ^ i 
< » j* n > 

#;Wtt*»fc-ttl/-^H*B lOmmXf ^ 10mm ©l^t^^MlRlsJE 

25 m m s a: t . &<>mm3>mk^fttemmzmmmm^, jis z 

2244 lcft££H5;£r&K:J:9 % 2 5 °C , fft 9.SNt Olfy* - * 
SI $ £ SO J& L fc o 
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< i& & % m > 

mmmrn ctccw/ih-k)] ±mommm ciacs(%>] & , m 

5 ^ IB CO 5£ r TC= 14.804 + 3.8 172 XIACSJ * 26 o 

5 m fcm & 12000rpm O^Ui^^-f^^— Srffi^L JIS G 0566 

*T & *: 5ft m b . 

* ft x T »f ® ^ b 10 0mm fifiOilMrtMST 5mm © (fc B |C 
10 fc4 5 0ttf©¥^^SHSf4, lOt/sffecfc, 
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m i 5 k TF-t ? & m 210-213-? « N w * *§ tt a # 
» fc * * ^ it * , i» e ^ s a* /js § < % jkfttfm&ztnto 

5 

# 3S Efc ± ft tf * Be ^ O m m W $ * 7n fit £ * ft ^ Cu 
-e h o -c s Hfi^u x-*/ s y#ittabD , A it 5& & *s 

.fctfapxtefcfcflEiT,* M f£ > ££XJ*/fl*t*nz:K>fc£;h,3ti:fc, 
io BP t> , ?f&fc « > ift*«te:l8J:t*W*:ffi#£teK:t>«n3 Cu ^ 
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m # <o t£ m 

1 . Cr: 0.01—4.0%. Ti: 0.01~5.0%*3j;t5 Zr : 0.01 
-S.O'/oWt^bltftlf: 2SKl«:tt L, 2ft & d< Cu i IF 

5 * tt *> a» * 9 , ^ifi-#&t5ftti«i*5±tJ?^Sio5*) 

/mm 2 ^TT'*>5i<b^#m<t-f-5 Cu^i D 

2 . I 1 % t , C r : 0.01—4.0%, Ti : 0 . 0 1 ~ 5 . 0 % *3 <fc t* Z r : 0.01 
~ 5.0% © ^ d> b S fi ti t 2 1 g ± ^ ft b tMc Ag : 0 . 1 — 5 . 0 % 

10 £ * L , 28 «J «s Cu J3 J: fe ft 9 , £-&ffc:#£-r5 

#fffi^:JoJ;tJ<^£^tf> 5 *> © ^ * 5 10m m«±©t«D©¥tE 
m^1t*)<Dm&ifi'£-Wr-(* 100 ffi /mm 2 ^ T "C 5 r i: £ 4# tgic <t 

3 . K fi % -C , Cr: 0.01—4.0%, Ti: 0.01— 5.0% *5 «t 0 Zr: 0.01 
15 ~5.0%©t^f > l«tlfc2«^JbSr^tt,ItTE^IlJl 

^^b^3^^-C(D5^^ft< 1 o O # ^ b 1 « H fc 1 1 

&Ji(Df$.fr*mm~C 5 .0% SA T S & , mU ti* Cu *3 ± tf 5p « 
b ft 9 , ^ittSfetSfftflfeSi^^ftft© 5 % u m & io 

MmKJ:Ot)00¥ftiigSfc9©fi»^#ttt? 1 00 4@ /mm 2 
20 6*T-C*>5££$r<KrtRfc-*-5Cu-g-£. 

Ill : ® * % T? , t Jl^Jl 0.001~0.5% O P *5 i tF B 

W> 2 m : S i % t , -t ft H 0.01— 5.0% O Sn, Mn, Fe, Co, 

AK Si, Nb, Ta, Mo, V , W *3 £ TJ* Ge 

I 3 i : I 1 % f , ^ ft ^ ft 0.01— 3.0% (O Zn, Ni, Te *5 «fc TJ 5 
25 Se 

4. K S % , Cr: 0.01—4.0%, Ti : 0 . 0 1 — 5.0%, *3 ± ^ Zr : 0.01 
~5.0%©tf ^ & ItfJlfc 2 8fil±^ ft h X* \Z Ag : 0 . 1 - 5 . 0 % & 
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1 t la o I i i ^ 3 i t-e o 5^ '> ^ < t t> i 

SI SB tf s Cu *3 J: T/ ^ *B ft a» b ft t> , ^^tlcSat 51ff W*« 
5 Ofilt^^^t lOOfi /mm 2 K T tl> 5 : il: H I t t 5 Cu 

m i m : « * % -e , t n^n o.ooi~o,5%o p ^ ± t; b 

2 3¥ : H S % -C , ^rn^*tb 0.01—5.0%© S n , Mn , F e , Co, 
Al, Si, Nb, Ta, Mo, V , W *5 «t t>* Ge 
10 IS3i£ : S£ 1; % T» , * n *b 0.01—3.0%© Zn, Ni , Te *5 ± TJ 5 

Se 

5. aS%-Cs Cr: 0.01— 4.0%, Ti : 0.01~5.0% i t; Zr : 0.01 
— 5.0% <D tf b m « tl ft 2 m -h £ L , IE Mg, Li, Ca 

»j:^*±«i5£*otf»^e>»tf*bfc i m &. ± * -a- ft *c o.ooi- 

15 2.0%-^-^, & ffi *s Ctt»J:t^^FHl4fc*»6)*i9, & * # 1~ 

aSfcD^fiR^-e-W-T? 100® /mm 2 KTTtStiitii: 
t 5 Cu 

6. W fi % "C , Cr: 0.01—4.0%, Ti : 0 . 0 1 — 5.0% ^ ± tf Zr : 0.01 
2 0 — 5 . 0 % <D 4" J&» b 9 fcf 2 a ± , * b I>* I- Ag : 0 . 1 — 5 . 0 % *■ 

t> It Mg, Li, Ca i t ± i 7G S © t ^ & 1 If H fc 
l«^Jh£r-^ff--e 0.001-2.0%-^^., 0E & *s Cu *5 ± 0« I* ft 
fr> b ft «? , ^&*te#ife-*-5flrmft:i3.fctJ«tf*:feft© o 
lOum & ± <D h <0 <D * & m tit *i ft V <D &i & & & ft "V 100® /mm 2 
25 KTt?*5-i:Sr*ttit5 Cu^^. 

7 . WS%t?, Cr : 0.01—4.0%, Ti: 0.01— 5.0% ^ i Zr: 0.01 
~5.0%<©fij&»6>»tf*Lfc 2 a^_h«r-^^" L, TE©I 1 I* 5 ?. 
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© (fc # «r Ifc * T 5.0% ^T"£^, JE Mg. Li. Ca *5 £ 3r ± ^ 

Sfc # -fr W- "T? 100|@/mm 2 ^Ttfc5r ^HittS Cu 
I i | : ® S % -e . tn? il 0.00 1~ 0.5% © P ^ ± TJ« B 
I 2 j| : ff £ % *C . tn? n 0.0 1— 5.0% © Sn. Mn, Fe. Co, 
Al, Si. Nb, Ta, Mo, V , W *3 «fc XI Ge 
10 $g 3 m : ft * % X* , tJlf il 0.01-3.0%© Zn, Ni . Te *5 «t T* 

Se 

8. R fi % T? . Cr : 0 . 0 1 — 4 . 0 % , Ti : 0 . 0 1 — 5 . 0 % & <fc t>* Zr : 0 . 0 1 
~5.0%©»f»*»6>»tftt*:2«KJi, ft b Ag: 0.1-5.0% 

^ L . Te©*l»*>fe*3#*T?©5-fed>ft<it>lo© 
15 ^^blfitifclt^lC^^Srii-e 5 . 0 % ^ T ^ , lc 
Mg. Li, Ca ^iVfiijci^tf^feltf^fcll^i^^ 
W--C 0.001-2.0%-^^-, BSBtf* Cu»J:tF^F«4fc*>e>ft9, # 
^+Ki^ft-r5*fW«i>*3J;tf^*E«iJ<o5*>36tS^ lo^m _t © 

20 r i^tiits Cu^^, 

^ 1 ^ : K * % "C . -t tb -e *l 0 . 001—0.5 % O P J: B 

2 S¥ : ST S % . Jft ft 0.01—5.0%(D S n . Mn, Fe, Co, 
Al, Si, Nb, Ta, Mo, V, W *3 £ Xf Ge 

JB 3 » : ft * % T? x * ft ^ ft 0.0 1- 3.0% © Zn, Ni, Te *5 i X? 
25 Se 

9. KS%-C, Cr: 0.01—4.0%. Ti : 0 . 0 1 — 5.0% *5 ± Zr : 0.01 
— 5 . 0 % © f» 6> S ft fc 2 iK±, ft b W % Bi. Tl. Rb. Cs, 
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Sr. Ba, T c , Re, Os, Rh, In, Pd, Po, Sb, Hf, Au i Ga 
© + A^Iil^fcl«^J:*^tt 0.001-0.3%"^* L , B 

^ & 4£> © o ib mm & ioiimsk±<D-b<D<D)¥-<tiMm^tz- V ©it 

5 # # W" -C 100 « /mm 2 Kft? J) K M i t 5 Cu & 0 

1 0 . K S % "C , Cr: 0.01—4.0%, Ti: 0.01— 5.0% 33 ±TJ* Zr: 0.01 
~ 5 .0% <D <P b M 1* tl 2 U ± , & £> Xf- Xc Ag: 0.1-5.0% Ir 
^ L , H l£ B i , Tl, Rb, C s , Sr, Ba, Tc, Re, 0 s , R h , In, 
Pd, Po, Sb, Hf, Au*3j;t; Ga©4>^5)StftlfclS^±i&i 

io s -e 0.001—0.3%-^^, a £R 3&s Cu&£tf7li4fea»g>tt9. -a- 

t ) CO(^^{£®«^7 % c!9^«iC^-a-ff--e 100 ffi /mm 2 T "T? 5 
1 1 . ft fi % "0 , Cr : 0 . 0 1 ~ 4 . 0 % , Ti : 0.01—5.0% 3o J: UP Zr : 0.01 

is - 5 .0% © * a» fb m we ti fc 2 m &> ± & ^ & u , s id t ie © m 1 » 

£A _b © J$ # £ & * X- 5.0%«T-^^, SI- Bi, Tl, Rb, Cs, Sr, 
Ba, Tc, Re, 0s, Rh, In, Pd, Po, Sb, Hf, A u jo J; IF G a •© 4" 
*»P)S(i*lfcia^±t^fT? 0.001—0.3%-^^, a SB fl* Cu 

© 5 *> m @ tf* 10^m^±»^©(^^{4ffi«^fc «3 © m Wc # th 

-e ioo j@ /mm 2 ^T-efcS~<t<Sr#tft£i-5 Cu -8- & „ 

UlSf : W ft % -C , -t tl 0 . 0 0 1 ~ 0 . 5 % © P *5 «fc Tf B 

^2P:K*%-C, ^ tl ^ tl 0.01—5.0%© Sn, Mn, Fe, Co, 
25 Al, Si, Nb, Ta, Mo, V, W *3 X X$ Ge 

» 3 # : f t tl ^ tl 0.01-3. 0 % © Zn , Ni, Te ^ i ^ 

Se 
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1 2 . W ft % "C , Cr: 0.01—4.0%, Ti: 0.01~5.0% *3 ± 0 Zr : 0.01 

— 5 . 0 % <D h m HT ft fc 2 fil £J. _L , J£ Ag : 0.1-5.0% I: 
# L , HcTE©*l»*»b*3#*-e<!)5%'>ft<4t»l 

o © H d» 5, I li ii fc 1 «:£A±tf>J&#&iS&»-T? 5 . 0 % ^ T "a s 
5 IE B i , T 1 , R b , Cs, Sr, Ba, Tc, Re, 0s, R h , In, P d , P o , 

Sb, Hf , Aujoit^ Ga©«t»*»fo»WfJX7t 1 i 1^ 1 i t T* 0.001 

— o . 3 % , a a* cu*j ± v^*i*«»fe «! 5 , 3- & «mc # & 

B5«Sfc!J©ffljftd*-frtf-T? 100 ft /mm 2 »TT'fe5ri^#^ 
10 tt5 Cu^^. 

0 1 SI : « ft % T? * * ft ft 0.001- 0.5% ® P *5 ± t; B 

^ 2 i : Wfi%-C, -t ft ^ ft 0.0 1 — 5.0% <2 Sn, Mn, Fe, Co, 

Al, Si, Nb, Ta, Mo, V , W i 0 Ge 

m 3 m : ft ft 0 . 0 1 - 3 . 0 % <£> Zn, Ni, Te*5j;U« 

15 Se 

1 3 . R4%-e, Cr: 0.01—4.0%, Ti: 0.01— 5.0% *5 j; IF Zr: 0.01 
-5.0%O>t'^&I(ftLfc 2»«±l:^tL, Mg, Li, Ca *3 £ 
•tf#±«55*©*J&»e>»Wfftfc 1 S^-b^r-a-th-e 0.001-2.0% 
el" ^ , Mid Bi, TI, Rb, Cs, Sr, Ba, Tc, Re, 0s, Rh, In, Pd, 
20 Po, Sb, Hf, Au *5 i t)! Ga © t ^ b i (1 ^ fc 1 t ± lr ^ t t* 

o.ooi- 0.3% £ * , a $P 2>S Cu *J i ^ « * !i» b * 9 , ^ & * Kl 
^fe-rs^ftti^^i^^^E^/^ P 10^im^±<Dt) <^<^ 

^flcffiStafcUOfflSkjas-e-W-T? 100 ft /mm 2 ^T-cfc5ri:& 
if it5 Cu-a-^ 0 

25 1 4 . KS%-C, Cr: 0.01—4.0%, Ti: 0.01-5.0% i If Zr: 0.01 

— 5.0% <D r£ Z> m & *l tl 2 m -t , Xf Id Ag: 0.1-5.0% lr 
^ * b , Mg, Li, Ca *3 i ± IS 5n 5R©"t>d»6>»tfftfc. 1 « 
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± 4: # W" T? 0.001—2.0%"^^, SIC Bi, Tl s Rb, Cs, Sr. Ba, 
Tc, Re, Os, Rh, In, Pd, Po, Sb, Hf, Aui8iV6aO'f* , & 
Slf^fcli£t±^^if 0.001-0. 3 % ^ * % • 2* «s a* Cu *5 i 
^ M a> b ft D , ^^*t#ftt5lflii»fcJ;tF^SI©5 
5 •£> & ^ a* 10Hm«±©%^<^^{4Sp^^fc!9Ofi^:a5^tf--x? 

100 m /mm 2 »Ttfc5:i:*ft»it8 Cu -g- ^ 0 
1 5 . I f % f , Cr: 0.01—4.0%, Ti: 0.01— 5.0 %:&,}: Zr : 0.01 

- 5 . 0 % © * a> £> 31 *l 2l^±?r^tt,TfaoI 1 s£ a> e> 

10 *>ffc#«r*&*T?S.0%£*T'£^, Mg, Li, Ca^it;f±l7ci 

©'f'^fcaiwrti/fc 1 ® Jb £r -8* fr "C 0 . 0 0 1~2. 0 % 2* , M K: B i . 
TI, Rb. Cs, Sr, Ba, Tc, Re. Os, Rh. In. Pd, Po, Sb. Hf. 
Au *5 £ T£ Ga <D tp f)> b m t£ tb 1 a^Ji^r^a-e 0.001—0.3% 

^ . a a* cu *5j:t*^ififi#>a> -a-^tf^^^-r^w 

fc >9 1® ifc ^ -a- ft -e 100^ /mm 2 &t T "e 5 ^ <t ^ # » i: t 5 

|18 : St%t, ttlftl 0.00 1- 0. 5 % © P *5 i 0 B 

2 P : W ft % "C > ^ 0.0 1— 5.0% Sn. Mn. Fe, Co. 

20 Al. Si. Nb. Ta. Mo, V . W id i T>* Ge 

3S3S¥ : SC4%-e, -etb-etb 0.0 1-3.0% <D Zn, Ni, Te *5 J: XI 
Se 

1 6 . gft%-C, Cr: 0.01—4.0%, Ti: 0.01— 5.0% i3 i IF Zr: 0.01 

- 5 . o % © * h m wr fc 2 « si _h . e> tMn A g : o . 1 - 5 . 0 % & 

P*»fe3Btf^fcl««-hO^^Sr«i*t? 5.0%^T^^-. Mg. 

Li. ca &£x*&±m™m(Dipfrbmi**iizimsi±&&tt-? 
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0.001 — 2.0% ^ 7* , JE »C Bi, Tl, Rb, Cs, Sr, Ba, Tc, Re, Os, 
Rh, In, Pd, Po, Sb, Hf , Au*itF6a©t*bltf*lfcli 
J^_h^r^S-e o.ooi-o. 3 % •£ 3* % a £B a* cu fciff^ttlii^ 
& >9 , -8* & * {-#^-T 5 #f fct) * *3 «fc K & 5 *> *fc « fl* 1 Ou 

5 m»±0t©O*fl!if3fc9Ofl»[«S^ttT? 100 fi/ram 2 K 

I 1 : «*%-e, ^rtL^tL o.ooi~o. 5 % <D P *5 J; t£ B 
I 2 II : f 1 % t' , * ixf n 0.01-5.0% (O Sn, Mn, Fe, Co, 
Al, Si, Nb, Ta, Mo, V, W *5 i X* Ge 
10 I 3 i : SC § % *C , ? ti 0.01— 3.0% CO Zn, Ni, Te&iU? 

Se 

1 7. ^iti^ 0.01~35ji mT»fc5ii;^#ii:t5itJSl 

e> i 6 *-t?cDv^-r^/5M-ia^© cu 
15 s cu -a-^^^^u, s^5tb-c#fc^^^, 4> & < £ t> m it He 

& © ffi ft Wi B£ i» P> 4 5 0 °C 3= T © i S i |C i3 t 0 . 5 °C /s .BA _L tf> 

mmm-?$in-rz>~b*wmtirz>^ ^^ttifttsf tat 

© ft 8c # If T» 100 /mm 2 T *C *> 5 Cu-^^0^it^^ 0 

20 19. itt^i^bi 6fe©v^f^^tiEt©^^a^^tt 

5 Cu ^^^IS #3t LT#fc#frS:, '> ft < k i> m M W. 

'& <0 m ft h 450 < CST»©ift£*Rfc:*3V>T 0.5t;/s^±©^ 

*P3SS-ej^*p u, 450=0^ T©asttj)oit5 ^ i * mm £ 

25 m«±©t)©©¥<ailS^fc5©<SI!S:^^|l--e 100^ /mm 2 

2 o . i» 3ft 91 i fl» b i 6 *-e©v>-ftL^^lE«fecD-ft;^mfi)c^^rf 
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5 Cu & £ 2£ $g U , «*36LT#fc«FJi-fc, 'J> * < k t> mmfc 
% <D m )i & h 4 5 0 °C * "C <D ^ ^ *3 V> T 0 . 5<C / s & .k <D 

ft fl? T? ?& & L, 450tKTOlStt-elflI L *: & % 280-550^ 
© & t& T* 10 # ~ 7 2 «FW#»t 5 j»«ilt«t 5 - <t Sr «p » 

10nmK±©t)©©¥&Et^fc 9 © fill «fc *S -C 100 i/mm 2 

2 1 . 450<C « T © fi * 1^ f © JP I i U! 280- 550t: © ift £ *R T 

10 # ~ 7 2 #M«tt?-5!fc&a&:fcjKlim5-£«:»»fc-r5 
10 »*^20ti2t©Cu^i©Iit^fe 5 

2 2. ||©i»i©«fc, 450t£tTOlI«-C©]»Iifi 5 - 

t ^#Ii:t5it52 0 * tt 2 1 m 4K © Cu -a- & © 0 it 
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